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Abstract of JP8327339 

PURPOSE: To provide an apparatus for 
recognizing the shape of an object to be 
measured and a method therefor with a 
relatively simple structure. CONSTITUTION: In 
the case of free fall of a master article in a 
moving path, an output signal from a sensor 
means is amplified by an amplifier and 
undergoes an A/D conversion. The results are 
subjected to an arithmetic processing and are 
stopped to measure the master article (step 

51) . Upper and lower limit values are set for a 
master data to set judging conditions (step 

52) . The falling of an object to be measured is 
started (step S3). With the falling of the object, 
an output of a sensor means undergoes an 
A/D conversion at a fixed time interval and 
data is stored into a memory of a control 
means (step S4). Measured data and the 
master data are compared and analyzed to 
perform a judgment based on the judging 
conditions (step S5). A judgment of propriety is 
performed based on the results of the 
judgment (step S6). Rejected products are 
discharged from a line (step S7). Abnormality 
items of the rejected products are shown on a 
display device (step S8). 
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4) APPARATUS FOR RECOGNIZING SHAPE OF OBJECT TO BE MEASURED AND 
ETHOD THEREFOR 

7)Abstract: 

URPOSE: To provide an apparatus for recognizing the 
lape of an object to be measured and a method 
erefor with a relatively simple structure. 
□NSTITUTION: In the case of free fall of a master 
tide in a moving path, an output signal from a sensor 
sans is amplified by an amplifier and undergoes an 
D conversion. The results are subjected to an 
ithmetic processing and are stopped to measure the 
aster article (step S1). Upper and lower limit values are i 
t for a master data to set judging conditions (step S2). 
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ie falling of an object to be measured is started (step 
»). With the falling of the object, an output of a sensor 
?ans undergoes an AID conversion at a fixed time 




erval and data is stdred into a memory of a control iSSSiS^-^^^^^^L 



jans (step S4). Measured data and the master data are compared and analyzed to perform 
udgment based on the judging conditions (step S5). A judgment of propriety is performed 
sed on the results of the judgment (step S6). Rejected products are discharged from a line 
sp S7). Abnormality Items of the rejected products are shown on a display device (step S8). 
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recisely. 

.**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ILAIMS 



31aim(s)J 

□aim 1] the shape-recognition equipment of the device under test characterized by to provide the 
snsor means which consists of a photogenic organ arranged so that the moving trucking which moves a 
evice under test in the fixed direction, and the moving tnicking of a device under test may be inserted, 
nd an electric eye, the A/D-conversion means which cany out A/D conversion of the signal outputted 
*om a sensor means when a device under test passes moving tnicking at the rate of about 1 law, and the 
ontrol means in which carries out data processing based on A/D-conversion data, and a device under 
sst carries out shape recognition. 

Zfoim 2] Shape recognition equipment of the device under test according to claim 1 characterized by 
arrying out operation / comparison processing of both the data including a memory means to store a 
laster article and the A/D-conversion data of a device under test in said control means, 
Ulaim 3] Shape recognition equipment of the device under test according to claim 1 characterized by 
aving arranged two or more sets of said sensor means so that the moving tracking of a device under test 
lay be inserted. 

Zhim 4] Shape recognition equipment of the device under test according to claim 1 characterized by 
oming to constitute the moving tnicking of said device under test from a tube-like object, and carrying 
ut free fall of the inside of a tube-like object. 

Dlaim 5] For a laser component and an electric eye, a photogenic organ is [ said sensor means ] shape 
cognition equipment of a device under test according to claim 1 with which it is characterized by 
sing a CCD component. 

"laim 6] The shape recognition approach of the device under test characterized by including the step 
'hich carries out A/D conversion of the signal outputted [ device under test ] by the step moved in the 
xed direction, and migration of a device under test from a sensor means in between the sensor means 
hich consist of a photogenic organ and an electric eye with a fixed time interval, and the step in which 
device under test carries out shape recognition by tarrying out data processing based on A/D- 
m version data. 

"laim 7] The shape recognition approach of the device under test according to claim 6 characterized by 
Tanging two or more sets of said sensor means so that the moving tnicking of a device under test may 
; inserted, carrying out A/D conversion of the output signal from each sensor means, and carrying out 
ita processing based on the translation data. 

:iaim 8] A master article is moved in the fixed direction for between the stnsor means which consist of 
photogenic organ and an electric eye. After carrying out A/D conversion of the signal outputted from a 
nsor means and storing in memory by using the operation data based on A/D-conversion data as 
aster data, A/D conversion of the signal which is made to move in the fixed direction between sensor 
cans, and is outputted from a sensor means in a device under test is carried out. The shape recognition 
proach of the device under test characterized by recognizing the configuration of a device under test 
storing in memory by using the operation data based on A/D-conversion data as work-piece data, and 
rry ing out comparison processing of both the data. 
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31aim 9] The step which measures the configuration of a master article based on the signal which is 
jade, to move a master article in the fixed direction between 1 set or two or more sets of sensor means 
/hich consist of photogenic organs and electric eyes, and is outputted from a sensor means, The step 
>hich uses the shape-measurement data of a master article as master data, and sets up criteria based on 
lis data, The step which measures the configuration of a device under test based on the signal which is 
lade to move in the fixed direction between sensor means, and is outputted from a sensor means in a 
evice under test, The shape recognition approach of the device under test characterized by including the 
:ep which compares and analyzes master data and the work-piece data based on a device under test, and 
; judged based on criteria. 

3Iaim 10] The shape recognition approach of the device under test according to claim 9 characterized 
y carrying out free fall of a master article and the device under test for between said sensor means. 
Zfoim 1 1] The step to which the measurement step of the configuration of said master article sets the 
litial value of a sensor means, The step which sets up a trigger level, and a master article are moved in 
le fixed direction to a initial value. The shape recognition approach of the device under test according 
» claim 9 which carries out A/D conversion of the signal outputted from a sensor means with a fixed 
me interval, and is characterized by including the step which adds the A/D-conversion data 
responding to the signal from each sensor means for every fixed time interval, and is stored in the 
ata area for a master. 

12] The step to which the measurement step of the configuration of said master article sets the 
litial value of a sensor means, The step which sets up a trigger level to a initial value, and the step 
hich carries out A/D conversion of the signal which is made to move a master article in the fixed 
xection, and is outputted from a sensor means with a fixed time interval, The step which stores all the 
/D-converston data below a trigger level in memory, The step which adds the A/D-conversion data 
^responding to the signal from each sensor means for every fixed time interval, and is stored in the 
ea for the work-piece sum total, 
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ETAILED DESCRIPTION 



>etailed Description of the Invention] 
001] 

ndustrial Application] this invention relates to the shape recognition equipment and its shape 
cognition approach of a device under test, and relates to the shape recognition equipment with which a 
mfiguration can recognize and measure the conQguration of complicated anomaly-like components 
mtinuously well like especially wire harness, and its shape recognition approach. 
002] 

)escription of the Prior Art] In this conventional seed anomaly-like component, wire harness is 
mstituted, as shown in drawing 16 . In this drawing, 1 is wire harness and the 1st two independent 
rminal 4 in one edge of the 1st and 2nd lead wire 2 and 3 The 2nd terminal 5 is connected to the other- 
id section of the 1st lead wire 2, and the socket 6 is connected to the other-end section of the 2nd lead 
ire 3, respectively. The 2nd lead wire 3 is equipped with the sleeve 7 of a minor diameter with thermal 
sistance, the 1st lead wire 2 and sleeve 7 are equipped with the sleeve 8 of a major diameter with 
ermal resistance, respectively, and it is constituted. 

>003] Usually, therefore, this wire harness 1 is manufactured by assembling in order the components 
ipplied from various kinds of components feed zones prepared along the work line by handicraft Not 
lly inspection efficiency is low, but after manufacture has the problem that sufficient inspection 
ecision is not acquired, although it is inspected whether wire harness 1 is normally manufactured by 
ewing. 
•004] 

roblera(s) to be Solved by the Invention] Therefore, in order to solve such a problem, the shape 
cognition equipment which recognizes the configuration of wire harness 1 is proposed by photoing 
ith a camera the wire harness 1 which flows a work line, and carrying out the image processing of the 
lotography data. 

005] According to this shape recognition equipment, lack of the components in wire harness 1 etc. can 
i checked easily, and inspection of whether it is manufactured normally can be carried out well in 
>mparison. 

006] When flowing the work line and the lap has arisen on components although all the components in 
e visual field of a camera are photoed, a photograph is not taken with a camera but it becomes 
^possible however, to perform shape recognition like wire harness 1 by what has a complicated 
^figuration, therefore - since many, so that the number of processed data is markedly alike, precision 
>t only cannot expect a good high inspection of soundness, but processing speed is slow and working 
parity is expected compared with a visual activity -****- there is a problem of not being 
jprovable. . 

007] So, the object of this invention is to offer the shape recognition equipment and its shape 
cognition approach of the device under test which can measure and recognize the configuration of a 
vice under test often [ precision ] and efficiently by the easy configuration in comparison. 
008] 
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vleans fpr Solving the Problem] Therefore, the moving trucking which moves a device under test in the 
•xed direction in order that this invention may attain the above-mentioned object, The sensor means 
'hich consists of a photogenic organ arranged so that the moving trucking of a device under test may be 
iserted, and an electric eye, The A/D-conversion means which carries out A/D conversion of the signal 
utputted from a sensor means when a device under test passes moving tracking at an almost fixed rate, 
he control means in which carries out data processing based on A/D-conversion data, and a device 
nder test carries out shape recognition is provided. Invention of the 2nd of this invention It is what 
irries out operation / comparison processing of both the data including a memory means to store a 
taster article and the A/D-conversion data of a device under test in said control means. The 3rd 
ivention Two or more sets of said sensor means are arranged so that the moving tracking of a device 
ader test may be inserted. The 4th invention It comes to constitute the moving trucking of said device 
nder test from a tube-like object, free fall of the inside of a tube-like object is carried out, and 5th 
ivention is characterized by having constituted the photogenic organ from a laser component and 
instituting an electric eye for said sensor means from a CCD component 
)009] Moreover, the step which moves a device under test in the fixed direction for between sensor 
leans by which invention of the 6th of this invention consists of a photogenic organ and an electric eye, 
he step which carries out A/D conversion of the signal outputted by migration of a device under test 
om a sensor means with a fixed time interval, It is characterized by including the step in which a 
eyice under test carries out shape recognition by carrying out data processing based on A/D-conversion 
ata. The 7th invention It is characterized by arranging two or more sets of the account sensor means of 
eforehand so that the moving tracking of a device under test may be inserted, carrying out A/D 
inversion of the output signal from each sensor means, and carrying out data processing based on the 
anslation data. 

)0 1 0] Moreover, invention of the 8th of this invention moves a master article in the fixed direction for 
etween the sensor means which consist of a photogenic organ and an electric eye. After carrying out 
JD conversion of the signal outputted from a sensor means and storing in memory by using the 
peration data based on A/D-conversion data as master data, It is characterized by recognizing the 
^figuration of a device under test by carrying out A/D conversion of the signal which is made to move 
i the fixed direction between sensor means, and is outputted from a sensor means in a device under test, 
id storing in memory by using the operation data based on A/D-conversion data as work-piece data, 
id carrying out comparison processing of both the data. 

)01 1] Furthermore, the step which measures the configuration of a master article based on the signal 
r hich invention of the 9th of this invention makes move a master article in the fixed direction between 1 
it or two or more sets of sensor means which consist of photogenic organs and electric eyes, and is 
utputted from a sensor means, The step which uses the shape-measurement data of a master article as 
taster data, and sets up criteria based on this data, The step which measures the configuration of a 
svice under test based on the signal which is made to move in the fixed direction between sensor 
teans, and is outputted from a sensor means in a device under test, Master data and the work-piece data 
ased on a device under test are compared and analyzed, and it is characterized by including the step 
tdged based on criteria. The 10th invention It is characterized by carrying out free fall of a master 
tide and the device under test for between said sensor means. The 1 1th invention The step to which 
it measurement step of the configuration of said master article sets the initial value of a sensor means, 
he step which sets up a trigger level, and a master article are moved in the fixed direction to a initial 
alue. Cany out A/D conversion of the signal outputted from a sensor means with a fixed time interval, 
id the A/D-conversion data corresponding to the signal from each sensor means for every fixed time 
iterval are added. It is characterized by including the step stored in the data area for a master. The 12th 
ivention The step to which the measurement step of the configuration of said master article sets the' 
itial value of a sensor means, The step which sets up a trigger level to a initial value, and the step 
hich carries out A/D conversion of the signal which is made to move a master article in the fixed 
rection, and is outputted from a sensor means with a fixed time interval, The step which stores all the 
/D-conversion data below a trigger level in memory, The step which adds the A/D-conversion data 
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Responding to the signal from each sensor means for every fixed time interval, and is stored in the 
irea for the work-p.ece sum total, The step which memorizes the total number of data of the area for the 
vork-piece sum total in predetermined area, It is characterized by including the step which moves the 
lat of Ae area for the work-piece su* total to the data area for a master. The 13th inveDtion The step 
£S , COnVerS1 °; ° ftht T Which me *«™ent step of the configuration of said 

"1 f a?* m0VC A Z l(X Unde [-? *" fixed dircction . Md is 0Ut P*ted from a sensor 
neans with afixed time interval, The step which stores all the A/D-conversion dau below a trigger level 
n memory, The step which adds the A/D-conversion data corresponding to the signal from each sensor 
neans for every fixed time interval, and is stored in the area for the work-piece sum total It is 
haractenzed by including the step which memorizes the total number of data of the area for the work- 
,ece sum total in predetermined area. The 14th invention The step which judges whether the step of the 
umber of the master date and work-piece data which were stored in memory of data of said analysis 
nd judgment corresponds.AVhen the number of data of work-piece data is larger than the number of 
ata of masterdata When the step which compresses the number of data of work-piece data in 
greement with the number of data of master data, and the number of data of work-piece data are 
mailer Jan die number of data of master data It is characterized by including the step which extends 
le number of data of work-piece data so that it may be in agreement with the number of data of master 
ata, and the stepjudged about a predetermined judgment item as compared with mutual in the phase 
jhose number of data of work-piece data and master data corresponded. 

Minctionjlf the configuration of a device under test can be recognized efficiently and two or more sets 
fespeaally sensor means are arranged by according to the above-mentioned configuration carrying out 
/D conversion of the output signal from the sensor means acquired [ between / the sensor means winch 
msist of a photogenic organ and an electric eye ] migration, for example, by carrying out free fall in 
e fixed direction in a device under test, and cairying out data processing based on A/D-conversion 
ita, the recognition precision of a configuration can be improved remarkably. Moreover, while moving 
master article and a device under test for between sensor means and carrying out A/D conversion of 
e signal from a sensor means, after storing in memory by using A/D-conversion data as master data 
id work-piece data, the configuration of the device under test to a master article can be recognized with 
sufficient precision in a short time by carrying out data processing based on each data, and analyzing 
id I judging. If the inibal value and the trigger level of a sensor means are especially set up in advance 
the shape measurement of a device under test, the fluctuation factor resulting from the ambient 
' ra!se°d S b<5 SUppressed ' ™ d me de P«"Mty of a measurement result can 

013] 

xample] Next, one example of this invention is explained with reference to drawing 1 - drawing 3 Io 
dition, the same reference mark is given to the same part as dsmngJS , and the detailed explanation 
omitted. In this drawing, 9 is a tube-hke object and the plate 10 of a circle configuration is being fixed 
the soffit section. The same hole 9a as a tube-like object 9 is foimed in this plate 10, any trouble of 
e device under test, for example, wire harness, cannot be found, and the magnitude of hole 9a is set as 
tent which can carry out free fall. Moreover, two or more sets of sensor means are arranged on the 
derside of a plate 10. The 1st and 2nd sensor means 1 1 and 12 which consists of photogenic organs 
a and 12a and electnc eyes 1 lb and 12b shifts about 90 degrees, and, specifically, is arranged In 
.Uon, photogenic organs 1 la and 12a consist of for example, laser components, and electric eyes 1 lb 
1 12b consist of for example, CCD components, respectively. 13 is control means, such as CPU and 
onnects with the A/D-conversion means 15 through the bus line 14, and it is further connected to the 
and 2nd sensor means 1 1 and 12 through amplifier 16. Moreover, the displays 20, such as I/O 
irface 17, a floppy disk or a disk 18, a keyboard 19, a CRT display, and a liquid crystal display arc 
.nected to the bus line 14, respectively. In addition, when a shape measurement is carried out to it and 
result of the recognition is judged to be a rejection after wire harness 1 passed moving tracking 9a 
ned in the tube-like object 9 to I/O interface 17, various outputs, such as an output when changing 
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le migration direction of wire harness 1 with the valve which is not illustrated, are connected to it. 
3014] In this equipment, if free fall of a master article and a device under test I, for example, the wire 
aniess, is carried out and moving trucking 9a is passed, a detecting signal will be outputted from the 1st 
nd 2nd sensor means 1 1 and 12. This output signal is amplified with amplifier 16, and A/D conversion 
i carried out with the A/D-conversion means 15. In addition, spacing of data is set for example, as 
bout Smicrosec. Data processing of each A/D-conversion data is incorporated and carried out to a 
ontrol means 13 through a bus line 14. And while being stored in a memory means, a floppy disk 1 8 
Iso memorizes. And the shape-measurement result of the wire harness 1 as a device under test 
ompafed with the master article is displayed on a display 20. 

)0 1 5] Next, the shape recognition approach of the device under test 1 by this equipment is explained 
ath reference to drawing 4 - drawing 11 ■ First, as shown in damigA , the configuration of a master 
rticle is measured based on the data obtained by carrying out free fall of the moving trucking 9a for the 
laster arti cle corresponding to wire harness (step S 1 ). Next, criteria are set up based on the 
leasurement data of a master article (step S2). If criteria are set up at step S2, free fall of the moving 
ucking 9a will be carried out for the wire harness as a device under test (step S3). If wire harness 
arries out free fall, it will shift to step S4. In this step S4, measurement of a configuration is performed 
ased on the data incorporated by the control means 13 in relation to free fall of wire harness. And a 
leasurement result is analyzed and it judges based on the criteria of step S2 (step S5). Furthermore, the 
access or failure of the wire harness as a device under test is determined from the judgment result of 
:ep S5 (step S6). When it is decided that it will be acceptance, it will wait for free fall of return and the 
blowing wire harness to step S3. If it is decided that it will be a rejection, rejected goods will be 
ischarged from moving trucking 9a (step S7). And it is displayed on a display 20, the content of a 
gection, i.e., the abnormal item, of rejected goods, (step S8), and the shape recognition of wire harness 
completed. 

)016] Step SI which measures the configuration of an above-mentioned master article is subdivided as 
Jlows concretely. That is, a master article first carries out A/D conversion of the output signal of the 
snsor means 1 1 and 12 of each channel in the condition of not existing at all, among the sensormeans 
1 and 12 (step S 1-1). And proper multipliers (for example, 99 etc.% etc.) are given to the A/D- 
Dnversion data of each channel, and a trigger level is set up (step S 1-2). Next, if free fall of the moving 
ucking 9a is carried out for the wire harness 1 as a master article, a detecting signal will be outputted 
om each sensor means 1 1 and 12, and A/D conversion will be carried out with a fixed time interval 
or example, 5microsec) for every channel (step S 1-3). And it is checked that wire harness 1 has passed 
hen one of channels became below a trigger level (step S 1 -4), and if there is no channel below a 
igger level, it will return and stand by to step Sl-3. If passage of wire harness 1 is checked, a detecting 
gnai will be outputted from each sensor means 1 1 and 12, and A/D conversion will be carried out with 
fixed time interval for every channel (step S 1 -5: it is the same as step S 1 -3). And the judgment of 
iing below a trigger level is made for all channels (step S 1-6). When all channels are below trigger 
vels, it stores in the memory which shows the A/D-conversion data corresponding to the output from 
I channels (all sensor means 1 1 and 12) to drawing 7 (step S 1-7). For example, the data (sampling 
«a) for every fixed time interval of the 1st sensormeans II areNO.l of CHl,andN0.2 ... It stores in 
O.N in order and is CH2 and CH3 for each [ the following and ] sensor means of every.... It stores in 
der of CHn. If storing is completed, it will return to step SI -5. On the other hand, when all channels 
e not below trigger levels, the A/D-conversion data of each channel are added in step Sl-8, and it 
ores in the area for the work-piece sum total shown in drawing 7 . For example, each channels CHI 
id CH2 in NO. 1 .... The data of CHn are added, and it stores in the area for the work-piece sum total, 
id is NO.2 and NO.3 succeedingly.... It adds similarly about NO.N and stores in each area. Next, it 
ores in the predetermined area which shows the total number of data (NM) stored in the area for the 
ork-piece sum total to&amngl (step S 1-9). Furthermore, step SI which measures the configuration 
• a master article is completed by [ which move the data stored in the area for the work-piece sum total 
the data area for a master shown in drawin g 7 J carrying out (step S 1 - 1 0). 
017] moreover, the total in the details of step SI which measures the configuration of an above- 
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unturned master article - CH and A/D-conversion step Sl-1 are subdivided concrete still as follows 
. nat is, the directions which carry out A/D conversion of the output signal of the sensor means 11 in the 
ondition that a master article does not exist at all are first taken out from a control means 13 between 
ie 1st sensor means 1 1 (CHI) (step SB I). Decision whether A/D conversion was carried out based on 
lese directions is made (step SB 2). After conversion is completed, data are read (step SB 3) and data 
re stored in a register (step SB 4). next, the thing for which the same step as the 1 st sensor means 1 1 
-HI) is repeated to the 2nd sensor means 12 (CH2) after a step SB 5 - a total - CH and A/D- 
onversion step Sl-1 are completed. 

301 8] Moreover, at the setting-out step S2 of above-mentioned criteria, conditioning is carried out as 
Jllows based on the shape-measurement data (master data) of a master article. That is, a predetermined 
ound value is set as the data of each sampling point on the basis of master data. Besides a lower limit 
: determined by whether the control limit is made severe or it is made loose Besides, a lower limit is 
iputted by the keyboard 10 and memorized by the memory and the floppy disk 18 of a control means 
3 through a bus line 14. As a judgment item; when a master article is wire harness shown in drawing 1 
at least one has the inside of a bound value within the comparison of M gross area, the comparison of' 
* area rate of change, the comparison of the bound value in ** each point of measurement, and 
luluple-measureraent point, it will be judged by four items of comparison ** set to OJC for example 
)01 9] This judgment item is explained with reference to drawings - drawing 9 . First, the comparison 
F*» gross area is each point of measurement PI, P2, and P3, as shown in djawjflgl .. Data are 
itegrated and Pn serves as a gross area. Therefore, a bound value is set as this value and it considers as 
judgment item. Next, the comparison of •• area rate of change is for checking the existence thru/or the 
cisting location of the components attached to a master article. For example, in the wire harness 1 
town in drawieg^ , the sleeve 8 of a major diameter may move like a graphic display dotted line In 
is case, although there is no change in a gross area even if the location of a sleeve 8 changes, in each 
iint of measurement, change may be seen like the mesh part shown in drawings . Therefore,' the 
ecision of shape recognition can be raised by comparing the area rate of change in each point of 
easurement next, the comparison of the bound value in ** each point of measurement - each point of 
easurement PI and P2 - a bound value is set as .... and the precision of the shape recognition in each 
ul is raised. The comparison which will finally be set to O.K. if at least one has the inside of a bound 
due within ** multiple-measurement point may move the sleeve 8 of a major diameter like a graphic 
splay dotted line in the wire harness 1 shown in drawing 9 . in this case, since the location of a sleeve 
ismoved only between a continuous-line location and a dotted-line location, if the existence of a 
seve 8 is checked in two places, a continuous-line part and a dotted-line part, the sleeve 8 will move - 
whether it is missing can recognize easily. 

020] Step S4 which measures the configuration of the wire harness 1 as an above-mentioned device 
ider test is subdivided as follows concretely. That is, between the sensor means 1 1 and 12 is first 
ssed by carrying out free fall of the moving bucking 9a for wire harness 1 . And A/D conversion of the 
itput from the sensor means 1 1 and 12 is carried out with a fixed time interval (for example 
ucrosec) (step S4 -1). The A/D-conversion data of all channels judge whether it is below a trigger 
/el (step S4 -2). At this step, when all A/D-conversion data are below trigger levels, it stores in the 
jmory which shows the A/D-conversion data of all channels to drawing 7 (step S4 -3), and returns to 
;p S4 -1 after that. Moreover, when all A/D-conversiondata are not below trigger levels it progresses 
step S4 -4. In addition, it is shown that drop of wire harness 1 ended this phase. At this step the A/D- 
nversion data stored in the memory shown in drawing 7 are added for every point of measurement, 
d it stores in the area for the work-piece sum total. For example, the A/D-conversion data for every 
HI, CH2, .... CHn) sensor means in the point of measurement of NO. 1 are added, and it stores in the 
:a for the work-piece sum total, and is NO.2 and NO.3 succeedingly.... Addition processing is 
uJariy carried out about NO.N, and it stores in the predetermined area for the work-piece sum total 
pecuvely. And the total number of data (NW) stored in the area for the work-piece sum total is ' 
morized in predetermined area (step S4 -5), and progresses to step S5. 
)21 ] Activation of the analysis and a judgment of the storing data in this step S5 is subdivided as 
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Hows concretely. That is, it judges whether the number of data first stored in the data area for the 
* Drk-piece sum total and the data area for a master which are shown in drawing 7 is in agreement (S5- 
. When the number of data is not in agreement at this step, it progresses to step S5-2, and when in 
xeemeni it progresses to step S5-5. Step S In 5-2, it judges whether the number NW of data of the 
ea for the work-piece sum total is larger than the number NM of data of the area for a master. When it 
judged that NW is larger than NM, it is compressed so that the number of work-piece data is in 
xeement with the number of master data with the formula <(several work-piece data N) xNM/NW 
).5> Becoming (step S 5-3). On the other hand, when it is judged that NW is smaller than NM, it is 
tended so that the number of work-piece data may be in agreement with the number of master data 
ith the formula <(several work-piece data N) xNM/NW +0.5> Becoming (step S 5-4), and progresses 
step S5-5 of a judgment At this step, if at least one has the inside of a bound value within the 
►raparison of ** gross area set up at step S2, the comparison of ** area rate of change, (he comparison 
the bound value in ** each point of measurement, and •* multiple-measurement point, it will be 
dged about whether conditions are fulfilled about four items of judgment item of comparison ** set to 
.K. And based on this decision result, the success or failure as a device under test is judged at step S6. 
022] This invention can perform direction distinction of device-under-test 1A as shown in drawing 
I . In this drawing, a device under test is a stud bolt, fonns in one the 1st and 2nd screw section 22 and 
I from which die length differs, and is constituted from a minor diameter by the both sides of the head 
i of a major diameter. Although this stud-bolt 1 A is used abundantly as autoparts and the quality of 
at, the supply position to a line, etc. are checked in advance of the activity, it is applicable to this 
leek. In this case, the sensor means 1 1 and 12 shown in drawing I - drawing 2 require one of only the 
nsor means 1 1 . First, direction distinction is explained. In addition, since fundamental processing of 
is direction distinction etc. is the same as that of the above-mentioned example, detailed explanation is 
nitted. If free fall of the stud-bolt 1 A is carried out, the sampling data shown in drawing 13 will be " 
)tained. While asking for the maximum location of this data, it asks for the location A and B point of 
inus of only fixed numbers from it And the points C and D which the direction of data reverses from 
and a B point are searched for. As mentioned above, a sensor signal is the relation by which A/D 
mversion is carried out for example, at intervals of 5microsec, and can measure the die length X and Y 
T each screw section 22 and 23 by the product of the number of data from C and D point to an edge, 
id 5microsec. Therefore, a direction can be distinguished, as a result of being based on the comparison 
'both data and being able to judge whether the screw section of a gap is long. Especially stud-bolt 1 A 
/ which direction distinction was carried out can output a direction reversal output through I/O 
terface 17 according to the command from a control means 13, and can also make the direction of the 
ud bolt with which directions differ correct Moreover, paying attention to data being reversed from C 
id D point by turns to forward or negative towards an edge with existence of the screw section 
inflection), it can ask for the number of the screws of the screw sections 22 and 23 from the number of 
versal (the number of point of inflection). 

1023 J Moreover, this invention can perform shape recognition of device-under-test IB as shown in 
awing 14 . In this drawing, device under tests are anomaly-like components, form the height 25 of a 
inor diameter in the end of the body section 24 of a major diameter in one, and are constituted. The 
tape recognition of this anomaly-like components IB is the same as an above-mentioned example 
most fundamentally. The sampling data which show this anomaly-like components IB to drawing IS 
? passing between the 1st sensor means 1 1 are obtained. A bound value is set as the part equivalent to 
e body section 24 and the height 25 in this drawing, and the bound value in each point of measurement 
compared. And it can recognize whether the configuration of that is normal by whether the 
easurement result of a device under test is in the setting range. Moreover, if it combines with the 
>mparison of ** gross area in step S2, the comparison of ** area rate of change, etc., high recognition 
precision will be attained more. What is necessary is just to cany out according to the above- 
entioned example, when there is the need for direction reversal especially. 
024] In addition, without this invention being restrained by only the above-mentioned example in any 
ay, besides one piece and two pieces when it can use and a predetermined include angle cannot be 
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ufted and arranged at the same flat surface, three or more sensor means can be shifted a little in the 
migration direction of a device under test, and can also be arranged in it In this case, it is necessary to 
iny out time amount amendment from each sensor means at signal processing. Moreover, a device 
ider test can also apply components other than wire harness and a stud bolt Moreover, a tube-like 
)ject is used as moving bucking of a device under test, and also a chute of transparence can be used or 
can also completely omit Furthermore, after making the signal from a sensor means output 
mtinuously, A/D conversion of it can also be sampled and carried out with a fixed time interval, and it 
m also sample the signal of a sensor means with a fixed time interval 
025], 

fleet of the Invention] As mentioned above, according to this invention, the configuration of a device 
ider test can be efficiently recognized by carrying out A/D conversion of the output signal from the 
nsor means acquired by moving a device under test in the fixed direction for between the sensor 
eans which consist of a photogenic organ and an electric eye, and carrying out data processing based 
i A/D-conversion data. The more it makes [ many ] the number of arrangement of a sensor means 
pecialiy, the more the precision of shape recognition can be raised. 

026] Moreover, in advance of measurement of a device Under test, the configuration of a master article 
measured, the measurement data is stored in memory, and if it is made to compare the measurement 
ta of a device under test with master data, the recognition nature of a configuration can be raised. 
027] Furthermore, if the initial value and the trigger level of a sensor means are set up in advance of 
s shape measurement of a master article, the fluctuation factor resulting from the ambient conditions 
a sensor means etc. can be suppressed, and the dependability of a measurement result can be raised. 
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